Key indicators: single-crystal X-ray study; T = 295 K; mean (C-C) = 0.002 Å; R factor = 0.046; wR factor = 0.137; data-to-parameter ratio = 25.4.
In the title compound, C 20 H 15 N 5 O 4 S, the central benzene ring makes dihedral angles of 59.5 (1) and 51.7 (1) , respectively, with the terminal phenyl and benzene rings. The molecular structure exhibits weak intramolecular N-HÁ Á ÁN and C-HÁ Á ÁS interactions. In the crystal structure, molecules are linked by weak intermolecular N-HÁ Á ÁS and C-HÁ Á ÁO interactions, forming a chain along [111] .
Related literature
For the biological activity of thioureas, see: Huebner et al. (1953) ; Madan & Taneja (1991) ; Manjula et al. (2009) . For related structures, see: Gayathri et al. (2007 Gayathri et al. ( , 2008 . For graphset notation, see: Bernstein et al. (1995) . Table 1 Hydrogen-bond geometry (Å , ). Symmetry codes: (i) Àx þ 1; Ày; Àz þ 1; (ii) Àx; Ày þ 1; Àz.
Experimental
Data collection: APEX2 (Bruker, 2004); cell refinement: SAINT (Bruker, 2004); data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: PLATON (Spek, 2009); software used to prepare material for publication: SHELXL97. Thioureas are known to exhibit antiviral, antibacterial, anticancer (Madan & Taneja, 1991; Manjula et al., 2009), antifungal, antitubercular, antithyroidal, herbicidal and insecticidal (Huebner et al., 1953) activities.
The geometric parameters in (I), (Fig. 1 ) agree with the reported values of similar structures (Gayathri et al., 2007 (Gayathri et al., , 2008 .
The benzene ring C1-C6 makes the dihedral angle of 59.5 (1)° with the phenyl ring C15-C20 and 51.7 (1)° with the dinitrobenzene ring C8-C13.
The molecular structure of (I) exhibits weak intramolecular N-H···N, C-H···S and C-H···O interactions and the crystal structure is stabilized by weak intermolecular N-H···S and C-H···O interactions ( Table 1 and Fig. 2 ). The intermolecular N5-H5A···S1 interaction generates an eight-membered ring, with graph-set motif R 2 2 (8) and the C12-H12···O3 interaction generates a ten-membered ring, with graph-set motif R 2 2 (10) (Bernstein, 1995) .
To the solution of 1-(2-aminophenyl)-3-phenylthiourea (0.3 g, 1.2 mmol) in methanol (25 ml), 2,4-dinitrobenzaldehyde (0.36 g, 1.2 mmol) in methanol (25 ml) was added under stirring. The resulting mixture was refluxed for 3 h and cooled to room temperature. The solid product was collected by filtration and washed with cold methanol. The microcrystalline compound was recrystallized from hot chloroform.
Refinement
H atoms were positioned geometrically and refined using riding model, with C-H = 0.93 Å and U iso (H) = 1.2U eq (C), and with N-H = 0.86 Å and U iso (H) = 1.2U eq (N). Fig. 1 . The molecular structure of (I), with atom labels and 30% probability displacement ellipsoids for non-H atoms.
Figures
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